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1
SIDE IMPACT PROTECTION SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates, generally, to vehicle side
impact performance systems. In particular, the present
invention relates to a side impact protection system that 1s
disposed within an underbody of a vehicle. And, more
particularly, relates to a structural side impact protection

system that is disposed under a rear passenger seat riser
portion of a vehicle floor pan.

2. Descniption of the Related Art

Current vehicle structural designs employ a laterally
disposed cross member that has a primary purpose of
providing structural support during a side impact collision.
When disposed in the rear of the vehicle, the cross member
is commonly placed under the rear seat riser or is integrally
formed therein. Manufacturing limitations require the cross
members to be formed 1n the general shape of various rear
seat and underbody components. Such limitations may
degrade side impact performance since the cross member
cannot be a linear piece. The governing formation compo-
nent that determines the shape of the cross member is
usually the rear passenger seat riser portion of the vehicle’s
floor pan.

Typically the outboard ends of the rear seat cushion that
are connected to the rear seat riser are contoured at the door
sill to follow the shape of the seat cushion. Similarly the
floor pan will also foliow the contoured shape of the rear seat
cushion and rear seat riser thereby allowing proper ingress
and egress of passengers who sit in the rear of the vehicle.
By forming the shape of the ficor pan to follow the contour
of the rear seat cushion and seat riser, the stamping of the
floor pan 1s greatly complicated.

More 1mportantly, however, for side impact system pur-
poses, the top edge of the cross member that extends
lateraily across the vehicle cannot be a straight piece that
extends from sill to sill in the vehicle. The non-linear shape
of the cross member decreases the efficiency of transfernng
the load from the impact side of the vehicle to the non-
impact side of the vehicle when a collision occurs. Another
limitation in prior art designs is that the non-linear shape of
the cross member results in excessive deformation, in the
form of buckling, during a side impact. Such deformation of
the load bearing cross member creates undesirable energy
absorption that may cause vehicle intrusion upon side
impact rather than energy absorption via transfer of load to
the non-impact side of the vehicie.

A further Iimitation in prior art designs 1s that the con-
toured cross members used cannot extend from sill to sill in
the vehicle because of their arching nature. Each vehicle sill
typically abuts a corresponding inner door panel, which in
turn 1s attached to a vehicle outer door panel. The 1nability
to extend the cross member from sill to sill prevents the
cross member {rom receiving and transferning a load imme-
diately upon impact. A still further limitation in prior art
designs is that the inability to have the cross member extend
from sili to sill in the vehicle also prevents the cross member
from being raised vertically into industry standard side

impact crash zones when the height of the vehicle silis are
raised.

SUMMARY OF THE INVENTION

The present invention provides a side impact protection
system for a vehicle. The vehicle includes a planar region
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and a side impact zone. The vehicle further comprises
laterally spaced apart sills extending longitudinally in the
vehicle, the laterally spaced apart sills each having a corre-
sponding sill sealing flange projecting vertically therefrom.
The side impact protection system comprises a continuous,
linearly extending cross member disposed laterally in the
vehicle for transferring load from an impact side of the
vehicle to a non-impact side of the vehicle. The linearly
extending cross member extends between, and is in abut-
ment with, the laterally spaced apart sills and the corre-
sponding sill sealing flanges thereby allowing the linearly
extending cross member to transter load immediately upon
side impact of the vehicle.

One objective of the present invention 1s to provide a side
impact protection system that comprises a cross member
having a substantially linear shape such that load is trans-
ferred from an impact side of a vehicle to a non-impact side
of the vehicle.

Another objective of the present invention is to provide a
linear shaped cross member that will redistnibute energy
away from the impact side of the vehicle.

A further advantage of the present invention is that a side
impact system is provided that comprises a cross member
that extends from sill to sill in the vehicle thereby allowing
the linearly extending cross member to transfer energy
immediately upon side impact.

Another advantage of the present invention is that a side
impact system 18 provided that comprises a cross member
that intersects a side impact zone.

Other objects, features, and advantages of the present
invention will become apparent by reference to the follow-
ing detailed description when considered in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings below, reference characters refer to like
parts throughout the views, and wherein;:

FIG. 1 is a partial cut away view of a vehicle showing the
side impact system of the present invention;

FIG. 2 is a plan view oi the seat riser used in the side
impact protection system of the present invention,

FIG. 3 is a cross sectional view, taken along line 3—3 of
FIG. 2 viewed 1n the direction of the arrows;

FIG. 4 1s an exploded view of the side impact protection
system of the present invention;

FIG. 5 is a partial cross sectional view, taken along line
5—5 of FIG. 1 viewed in the direction of the arrows and
showing the cross member in abutment with the sill and sill
flange extension; and

FIG. 6 is a diagrammatic side view of the side impact zone
of the present inveniion.

DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)

A side impact system 11 of a vehicle 10 is shown in FIG.
1. A fioor pan 13 is shown having a plurality of raised ridges
15 projecting outward therefrom. A seating portion 12 of
floor pan 13 1s provided whereon a seat (not shown) can be
placed. The floor pan 13 is formed in a generally convex
fashion and includes a seat riser portion 14. A seat riser
reinforcement 34 is also provided for supporting the seat
riser portion 14 of the fioor pan 13. A wheel housing 16,
wherein a vehicle wheel is disposed, abuts against the floor
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pan 13. The vehicle 10 further comprises a quarter panel 18
that 1s attached to at least one body panel (not shown) on
each side of the vehicle 10. A vehicle support pillar 22 is also
shown in FIG. 1. The pillar 22 has an opposing pillar (not
shown) placed on the other side of the vehicle 10. The pillars
provide support for the vehicle roof 23.

The vehicle 10 further comprises laterally spaced apart
sills 20, 21 that extend longitudinally of the vehicle 10. The
sills 20, 21 have sill sealing flanges 25, 27 projecting
vertically therefrom. A continuous, linearly extending cross
member 24 is disposed laterally in the vehicle 10 for
transterring load from an impact side of the vehicle 10 to a
non-impact side of the vehicle 10. The linear shape of the
cross member 24 also redistributes energy from the impact
away from the impact side impact side of the vehicle 10 such
that the energy is absorbed by the quarter panels, pillars,
sills, and the parts that comprise the vehicie under body.

The linearly extending cross member 24 extends between,
and 1s in abutment with, the laterally spaced apart sills 20,
21 and the corresponding sill sealing flanges 25, 27. Such
extension and abutment allows the cross member 24 to
transfer load immediately upon side impact of the vehicle
10. Further shown in FIG. 1 is a foot well portion 28 of floor
pan 13. The foot well portion 28 has a component tunnel 29
disposed therein whereby clearance space for underfloor
components is provided.

As is best shown in FIGS. 1 and 2, overlapping portions
32, 33 of the floor pan 13 are also provided in the present
invention. The overlapping portions 32, 33 of the floor pan
13 run generally parallel with the laterally spaced apart sills
20, 21 on each side of the vehicle 10. Moreover, seat cushion
attachment apertures 30 are provided and disposed in the
seat riser portion 14 of floor pan 13. The seat attachment
apertures 30 provide means for securing a seat member to
the floor pan 13 via fasteners such as bolts or screws.

Referring now to FIGS. 3 and 4, a cross section of the
seating portion 12 of floor pan 13, cross member 24, and a
seat riser reinforcement 34 1s shown. The cross member 24
1s in abutment with the floor pan 13 at the seating portion 12
and the seat riser reinforcement 34. The seating portion 12
of the floor pan 13 and seat riser reinforcement 34 form a
generally rectangular section that extends laterally between
the sills 20, 21. The floor pan 13 and seat riser reinforcement
34 form an upper and a lower apex at their abutting points.
The lower apex 1s in abutment with the foot well portion 28
of floor pan 13.

As shown 1n FIG. 4, the cross member 24 is linear and
extends laterally across the vehicle 10 such the cross mem-

ber 24 is in abutment with the laterally spaced apart sills 20, -

21. In the preferred embodiment the cross member 24 is
disposed underneath the seat riser portion 14 of {loor pan 13.
It 1s understood, however, that the cross member 24 could
also be integrally formed with, or disposed above, the seat
riser portion 14 of floor pan 13.

As best seen in FIG. 5, the cross member 24 is in abutment
with the sill flanges 235, 27 and the laterally spaced sills 20,
21. The seat riser reinforcement 34 is disposed below the
cross member 24 in the vehicle 10.

Referring to FIG. 6, a vehicle side impact zone 40 is
shown. The side impact zone 40 is a planar region that is
intersected by the cross member 24. Such intersection of the
impact zone 40 by the cross member 24 allows for a transfer
of load via the cross member 24 upon the occurrence of a
side impact collision. Moreover, the intersection of the cross
member with the side impact zone 40 also aides in redis-
tributing energy from the impact away from the side impact

10

15

20

25

30

35

40

45

50

35

60

65

4

zone 40 such that the energy is absorbed by vehicle com-
ponents away from the side impact zone 40.

To allow for an intersection of the side impact zone 40 by
the linearly extending cross member 24 in the present
invention, the sills 20, 21 are raised vertically within the
vehicle 10. Since the cross member 24 extends between and
is in abutment with the sills 20, 21, when the sills 20, 21 are
raised, the cross member 24 is also raised thereby allowing
for intersection of the impact zone 490.

While the invention has been described in detail, it 1S to
be expressly understood that 1t will be apparent to persons
skilled in the relevant art that the invention may be modified
without departing from the spirit of the invention. Various
changes of form, design or arrangement may be made to the
invention without departing from the spirit and scope of the
invention. Therefore, the above mentioned description is to
be considered exemplary, rather than limiting, and the true

scope of the invention is that defined in the following claims.

What is claimed is:

1. In a side impact protection system for a vehicle, the
vehicle comprising a side impact zone, laterally spaced apart
sills extending longitudinally in the vehicle, each laterally
spaced apart sill having a corresponding sill sealing flange
projecting vertically therefrom, a floor pan, a seat riser, and
a seat riser reinforcement disposed between the laterally
spaced apart sills, the side impact protection system com-
prising:

a continuous, linearly extending cross member disposed
laterally in the vehicle for transferring load and redis-
tributing energy away from an impact side of the
vehicle, the cross member extending between, and 1s in
abutment at each end with one of the laterally spaced
apart sills and the corresponding sill sealing flange
thereby allowing the cross member to transfer load and
redistribute energy immediately after the load and the
energy 18 imparted to a sill and corresponding sill
sealing flange on the 1mpact side of the vehicle, the
cross member being in abutment with the fioor pan and
the seat riser reinforcement in between each end so that
upon side impact of the vehicle energy 1s redistributed
to both the floor pan and the seat riser.

2. The side impact protection system of claim 1 wherein
the linearly extending cross member and one of the laterally
spaced apart sills and one of the corresponding flanges
intersect the side impact zone.

3. The side impact protection system of claim 2 wherein
the seat riser 1s disposed rearward in the vehicle.

4. The side impact protection system of claim 3 wherein
the linearly extending cross member is disposed underneath
the seat riser in the vehicle.

S. In a side impact protection system for a vehicle, the
vehicle comprising a side impact zone, a floor pan having a
foot well portion disposed therein, a rear seat riser, laterally
spaced apart sills extending longitudinally in the vehicle,
each laterally spaced apart sill having a corresponding sill
sealing flange projecting vertically therefrom, and a seat
riser reinforcement disposed between the sills, the side
impact protection system comprising:

a continuous, linearly extending cross member fixedly
attached to and disposed undemeath the rear seat riser
for transferring load and redistributing energy away
from an impact side of the vehicle, the cross member
extending between, and is in abutment with, the later-
ally spaced apart sills and each corresponding sill
sealing flange thereby allowing the cross member to
transfer load and redistribute energy immediately after
the load and the energy is imparted to a sill and
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) 6
corresponding sill sealing flange on the impact side ot whereby the floor pan and the seat riser reinforcement
the vehicle, the cross member being in abutment with form an upper apex at an abutting point and a lower
the floor pan and the seat riser reinforcement in apex at an abutting point, the lower apex being in
between each end so that upon side impact of the abutment with the foot well portion of the floor pan.
vehicle energy 1s redistributed to both the floor pan and 5 6. The side impact protection system of claim 5 wherein
the seat riser, the cross member and the laterally spaced the seat riser is disposed rearward in the vehicle.

apart sills being located in the vehicie such that the
cross member intersects the side impact zone; ¥ % % % %
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